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Has surface test equipment been pressure tested as per program Q
4176andPFP-l-6
Have separator meter checks been performed over lull range of •
expected liquid flowrates
Has STAN data acquisition system been calibrated r j
Have flow safety valves (check valves) been function tested
Are tlowUnes. air and relief lines adequately whip checked and •
secured to deck
Is UghTing adequate in test area Q
Are barriers and signs sufficient aud appropriate Q
ESD system function tested including ail ESD stations- hoses, •
pilots, actuators and panel
ESD system leak tested panel air supply isolated •
ESD lines inspected and confirmed clear of heat sources (eg. STX •
vessel) and nor exposed to impact damage
Location of ESD stations - signs displayed prominently and •
personnel briefed
Air supplxtoj^st^^ and locked off from other users £}
Fiie monitors and portable fire extinguishers in place, including •
alcohol resistant foam for rnethanol fire flighting:
Verify UPS battery backup for emergency systems: including ESD, •
fire and fas is functioning
Has steam generator feed water been quality checked, and is there •
sufficient available
Heat exchanger condensate returns routed to visible, safe location Q
for overside discharge, or if to header rank, header tank is not at
higher deck leveL Steam trap checked for scale, steam trap
fimcrioning. Heat exchanger cleared of water. NRV instated at
steam inlet to heat exchanger vessel
Is the age and service history of steam hoses known and acceptable j~~|
Have the steam hose pressure ratings and steam service ratings •
been confirmed
Have steam hoses been routed away from walkways and potential •
crane set down areas
Is gas line KO drum (if present) fitted with a sight glass and LSH Q
warning device
Has the KO dnun level alarm been function tested Q
Has a minimum level been set in the surge tank sight glasses
Is all sampling equipment on hand and sampling program fully Q
understood by sampling technician
Check that all chemical injection pump relief valves have been set •
and systems are in place to accurately record volumes pumped
Check that lock out car seals are placed as per P&ID [~]
Ensure critical tag numbers to valves are labeled on physical vatves [~1
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Verify system for measuring material thickness of bends and •
managing erosion if sand or debiis is produced.
Ensure base line thickness measurements have been performed and Q
recorded prior to resting
Verify boiler blow down lines rigeed up and properly secured n
Verity PSV set points against certs and P&ID |~|
Verify that gate valve on steam exchanger outlet is locked out •
Confirm PS\"s positioned to prevent liquid pockets from forming n

Boom side stay guy wires secured to secure anchor points without •
slack. Teusioners should be accessible inboard
Walkways / handrails in safe condition •
Ignition system electrically inspected and ftinetion tested - •
buttons/panels accessible and in dry areas
Propane bottles / diesel tanks stored out of the direct radiated heat •

Jgjh_
Burner head orientation optinnnn for wind direction f~j
Water screens function tested - working efficiently with all nozzles Q
clear, water lines flashed and clear of scale
Adequate hoses / cooling in place for rig structure, cranes, winches •
ere (Reference radiation study)
Emergency ream to have been shown pre laid-our hoses and •
discussed fire fighting procedures
Have burner compressors been serviced prior to job and supplied Q
with adequate spares
Have air compressors been run on load for I hour niiniinum •
duration
Are air compressors fitted with spark arrestors and remote ESD •
burtons (only in Zone 2 area)
Are air compressors positioned for optimum ventilation and Q
cooling
Have air line NRVs (check valves) been tested n
Evergreen burner shuttle valve not tied into rig air supply and Q

^confirmed operational
Are procedures for refueling air compressors in place and •
understood by all parties (rig and well test personnel)
Are diesel supply and air start hoses clearly labeled and on liaud n
Pilot lance has been checked and is available n
Ensure tJiat the feus and air dampers have been shut down where •
required
Restocking and change out plan for juopane pilots (flare) •
Management plan for water aud diesel for boiler •
Confirm nitrogen purge for low pressure vent line is activated aud •
monitoring regime has been set up
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Have all relevant authorities been informed that flaring activities
are about ro commence
Logistics / helicopter company informed of forward test program -
no refilling planned during How periods, including refresh /
reminders, as required

D

Communication plan lias been iu^>lenieuted for all vessels involved •
in well test

Have well test personnel been briefed on environmental •
sensitivities, requirements and commitmejits: particularly for
discharge of fluids
Has an oil spill contingency plan been arranged for this well
Are adequate oil spill kits available in the well test and ail
compressor deck areas n
Are high efficiency burners being used XL
Are shutdown and alarm systems fiilly operational
Have surge tank and KO pot level alarms been ninctiou tested prior
to flow. Are procedures in place to ensure fast response during
emergency shutdowns
Is manual ESD button positioned near flare watch station to
minimize response rime in an emergency
Is the cementer ready to implement flushing procedures at short
notice

D

Are two flare watchers working on rotating shifts nAre flare watchers positioned to observe tank vent line outlet Q
during flowing to tank ________________________^^
Are flare watchers in full time radio communication with Test
Supervisor / Crew Chief

D

Is there an increased watch provided during night-time flaring
Is the support vessel available for night time spill watch JH
Is the BCO liaising with the support vessel to maintain a safety
exclusion zone during testing

•
Are dual propane ignitors in operation XL
Is there the facility to monitor for. and manage, any sand
production
Are there logs being kept of the cumulative flared hydrocarbon
volumes

D

All open drains to sea plugged off in the test area
Confirm that fire pumps have been functioned and the system is
pressurized

D

Verify toxic gas detectors have been function tested
Verify explosive gas detectors have been function tested XL
Verify tliat all diesel units have been checked for spark emissions.
including boilers

•
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Check that all pressurized bottles are stowed away from hazardous Q
areas (nitrogen, propane shielded / cooled iroin flare)
Test water screens and ensure adequate cover for flaring n
Heating protection on > 160-deg. F lines n

Surface. Sk'ckline. Subsea and DS17TCP equipment checklists Q
completed and verified
Final safety inspection of well test area {walk-around) conducted •
by Weil Site Manager. MMS and OIM
Wmiiings/1>amers erected to warn personnel of hot/pressurized •
pipe work
STAN data acquisition alarm set points set and understood n
Lab cabin shut-down systems checked (positive pressure drop, gas Q
detection)
Is lab cabin air intake routed to safe area f~l
Has the test deck and suiTouudiug area been checked for non-IS •
electrical equipment and ignition sources
Permits to work in place including review/cancellation of all other •
hot-work permits
Crane operations shut down and on boom rest as required Q
All explosives off therigj(onjboat) or on jettisonable bunkers n
Air intakes vents open/dosed as appropriate and tagged as required •
ESD system function tested, witnessed and lodged (all stations) f]
JSA/JHA conducted prior to flowing the well n
Personnel assigned with gas detector to check line for leaks while •
flowing
Propane pilots alight D
Rig water screens operating [~]
Burner boom water sci^ens operating y
All water-nghr doors and hatches closed and tagged out fl
Non essential personnel clear of test area n
Valve status board current and line«up confirmed Q
Cement unit isolated and lined up ready to pump kill fluid •
(con£bned by cerueuter)
Sufficient number of air compressors on load for anticipated Q
flowrate
Steam generator f heat exchanger up to temperature n
All low pressiire pilots isolated dining well opening Q
Alt needle valves on sample points and vents closed f]
STAN data acquisition system running on rapid scanning rate as Q
per program
Flare watchers in position and aware of responsibilities, radio •
communication checked
Flare watcher positioned to observe tank vent (initial flow to tank) p

• I IB
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Support vessel notified of impending flaring operations and briefed Q
jm duties during testing
Radio check - Driller, Flare Watch. Test Crew. Channel confirmed Q
and all batteries charged
PA announcements made regarding well test start-tip n
Confirm that radio and telephones are fimcfiouinj* correctly r~J
Ensure adequate direct communications channels to Enterprise •
^production and rig control room is working and tested
Verify that kill Hues and pump are workiug correctly and thar it is •
correctly lined up to tlie kill wing on the fitowhead
Confirm that a sub-sea manifold pressure monitoring system is in •
place, that this is well understood and pressure management
responsibilities are clear
Verify that all personnel know the ESD locations and how to •
function them. Include in a JRA or as required
Verify that the Hot Work Permits have been retimied n
Verify that lifting restrictions have been imposed over test area and Q
jjressttmed lines
Confirm that all relevant gas tijsht doors have been shut f]
Confirm that all fireguards are in place n
Ensure that barriers ate in place around test area and permit to Q
work system is understood
Ensure steam supply is ready to output steam to well test plant fi
Walk the lines and verify complete line up fiom the flowhead to •
the burners and ranks
Ensure that air compressors are on and running •
Ensure that the Well Test Contractor Dam acquisition systems are •
up and miming. Synchronize system with Enterprise
Ensure that the Methanol and chemical defoarnat', demulsifier. Q
antiaglom©i"ate system is on
Verify that all monitoring sensors are checked and working [~]
Verify that minor spill uiop equipment is available around the well •
test aiea and that a mud vacuum system is also available and
operational
Confirm bunding status of the test area and ensuie risks of Q
ovettioard spill via drains lias been addressed
Steam line protection in place and risk awareness regarding leaks Q
communicated to all relevant crews on a regular basis

Consider fire drills to be carried our in test area |~1
Ensure fire drills have tested all protection equipment for well fj
testing process and hazardous areas (e.g. Methanol storage)

jt/tmLjiiLaLa :<;•
ffMipfc.':
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Verify that all breathing apparatus has been checked for
serviceability and ensure aU crews understand the protection
afforded by cartridge fitters

•

Confirm that all fire-fighting appliances have beeu inspected and
correctly positioned

D

Verify lifeboat engines have been ntnction tested n
Verify lifeboat-launching equipment has been ftmctiou tested and
lifeboats correctly positioned

a
Confirm life jackets and survival suits are checked and in good
condition „____„.

•
Verity that riser flush fluid has been prepared in suitable quantities [~|
Verify fire-extinguishing appliances are positioned next to the
relevant risk areas
Ensure emergency wash showers are available and that one or two
crew members have suitable protective suits to manage brine
Trip hazards identified and marked
Verify MSDS sheets for all well test and production chemicals
fluids

•
Verify proper PPE for chemical and hydrocarbon handling is
available and used

Review of Start-Up and Ops Procedures with all applicable
personnel on rig

Q

Conduct joint review of Enterprise / Q4000 joint operating
philosophy / procedure

•
Weather expectations and shut-down and disconnect drills have
been done by both crew to ensure specific rig operation instructions
are known
The initial flow of hydrocarbons to surface should be tinted to
coincide with daylight hours

D

Conduct a fire drill and abandonment drill prior ro testing. Ensure
all alternate escape routes are known by all crews. Continue

gnlarty during and after start-up
Verify that people are clear about the well test plan, their roles and
responsibilities
Ensure there have been 2 pretest general aieetingst 1 per tonr
Confirm all communication channels have been tested and
confirmed

D

Verify status of sub-sea infrastructure
Inform the rig control room when test operations are about to
commence and when the well actually opens: including shut-downs

•
Check that the required statutory authorities have been infoaned •
Check that adjacent vessels. Enterprise rig and helicopter base have
been informed
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Methaaol control from Enterprise has been continued
Conduct daily inspections of steam boiler n
Check BS&W water legs on all test vessels periodically for wax D
Monitor all 3-in iuiets and lines, including coflexip. for vibration
every 12-hours

•
Perform periodic wall thickness checks for comparison to baseline
measurements checking for erosion

•
Confirm data transmission of key test parameters to Houston via
SLB Meract and BP Process Net
Confirm high vibration lines have been clipped / welded down
Regularly check cold vent / PSV for flow XL
Maintain safety drive bypass log! procedures
Conduct regular flare zone teiaperatiure reading I surveys
Permit system in place (COW) aad functioning

XI
Ops to establish daily tracking sheet for all the above XL
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Attachment 7: Offshore Air Monitoring Plan for Source Control, Doc. 4002 DRAFT
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1 Introduction

This plan is intended to minimize th§ risks to workers who are performing source Control for the
Daepwster Horizon incident The origin of the oil released wm the incident is located approximately 50
miles southeast of Venice, Louisiana and has the potential to impact the shore Hue. offshore assets,
drilling rigs and other operation* with an.

This pfan addressee air monitoring and sampling during the mitigation operations at the impacted areas
Thus, the purpose of this sampling includes the following

• Monitor the air around the mitigation activities to protect jwtentia! downwind receptors.

* Monitor air in me vicinity of mitigation activities to protect workers.

• Monitor specific activities to support safe operations.
Air monitoring will continue until the mitigation process « complete. Air monitoring and sampling data win
be summarized and reported to Unified Command through the Houston I M T Safety Officer

An operational risk-based approach win be employed in the implementation or this ptart and will involve a
tfrae-tiered system. These tiers are identified as follows

* Tier I - High Priority • Vessels which are attached or essentially attached » me ma floor, e.g. drill
ship*

Tier II - Moderate Priority
move off with short notice.

ROV support, firs-fighting, and surface dispeream vessels that can

* Tier III - Reduced Priority - Supply Vessels and ether vessels which can easily move in and out
of the Source Control area.

2 Air Monitoring instrumentation

In order to ensure all vessels receive timely technical support f o n h t a l r monitoring and respiratory
protection programs, it is critical that the Safety Unit be informed of the addition of any new vessels as
soon as possible as outlined in Attachment 1.

Real-time air monitoring tor Volatile Organic Compounds (VOCs> will be performed during twurco control
ectwrtles. Air monitoring will be performed using shotD-tomcation detectors (PiDs) and the Utt/aRAE
benzene monitor. The PIDs will be used to detect volatile components of trte crude a«. The UitraftAE wN
be used (or ben;ene specific analysis in the event that elevated VOCs are detected uwng a PSD. The
UitraRAE is equipped with a S.8 eV lamp. Real-time monitoring will be conducted using mum-gas
detectors (eg. Rae System* AreaRAE) with photoioniraition datednre (PlO) equipped With 10.6 eV lamps
for VOCs (ppm), catalytic bead sensor for O>100% tower explosive limit £LEL%) and additional
electrochemical sensors that measure Oxygen {%), Hydrogen Suifide (ppm) and Carbon Monoxide (pprn).

Additional monitorina will fie conducted for sulfur dioxide (SQj> and paniculate matter <PM1D} for source
control vessels mat will be burning both an on stream and a gas stream as part, of containment or
production activities This monitoring may be expanded to include other ancillary vessels at the discretion
of the Source Control BP industrial Rygientet or approved designate.

Real-time participate matter (FfuiiO) maratoring will be conducted using stationary and portable Thermo or
TSl PM10 data logging monitors ReaMime sulfur dioxide monitoring will be conducted using stationary
(retrofitted AreaRAEs) and pwawa single gas SO* morUCKS (MSA Attalr 5) will be used to conduct
appropriate monitoring.

The term 'roaf-tirm* refers to direct reading instruments that allow nearly instantaneous determinations of
a enemies! concentration in air. KeaMime measurements provide immediate information for targeted

CiHipdln/Ovin»r.
&**'. AOW3000 Ntxt Ihw s/uzon

dwelt OW D I M n
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compound concentrations in the area and are u«ad to trigger mitigation actions to protect work** . Real-
time measurements »m not directly comparable to OSHA or ACGIH 8-hour TWA values or to community
exposure ttartdards or guidelines. InBantaneous real-time samples do not necessarily represent
conditions experienced throughout m« workday and can substantially ur«tor»$tim*tt or overestimate
exposures potentially experienced by workers, tared reading instruments perform sampling and
analyses within the instrument and concentration readings can usually be obtained immediately. These
instruments have fast response times and can follow rapid changes in concentration.

3 Site Monitoring Locations

Vessel operators will work with trie Air Monitoring Techniciaras to select real-time monitoring locations in
common work areas and inside Grew quarters. Additional monitors may be placed near the edge of the
vessel or in other areas of interest, such as moon pools, to gain early indications or rising LBL levels
Handheld monitors ere also available to sample In real-time for L£L. VOCs. H2S. and benzene. Manually
logged real-time data tor benzene w i be collected and reported on approved field forms at prescribed
intervals. This data win be snared witn response stakeholders

After initial characterization of the immediate work site has been completed, sir monitoring will be
continued at regular intervals in the vicinity of operations being conducted The air monitoring results
shall oe sentto the Industrial Hygiarte Uritt Leader in Houston for review at intervals not ta exceed 12
hours At no time, though, shall air monitoring actMties Impede operations or endanger personnel

The Air Monitoring Technician w(l determine locatton(s), time and duration of air monitoring Where
continual* monitoring instrtimerrtabsm is not installed, tn« Air Monitoring Technician will default to
monitoring every hour or as conditions change unW personnel suspend operations or depart the v/otk site
In addition to general area monnonng aboard vessels, a specific request has been made to conduct air
monitoring by exhaust vents or ballast vents wnicft ensenarge into the work anea tf conditions change
(such as the amount of oil in me work area, an increase in a reading of v p c s , or a snift in the winas
towards the workers, for example), air monitoring should t » done immediately following the change, and
the need to monitor more frequently should be considered.

Source centre! site personnel and supervisors »h»l! be updated regularly of me air monitoring results. At
minimum, the Air Monitoring Technician shall update the OIM of levels over the preceding 12 hours once
pot shift.

4 Site Action Levels

Site action levels have been established for airborne hazards. Vessels should execute their awn safety
evacuaUorVemeraency response plan when action levels are exceeded.
NO1£: For any action levete tri|jg«rii>9 the «•» of hif-fiw* respirator*, non*v«rtUd goggtat are
recommended to reduce th* potentl*) *W W * irritation, 3M 8*77 P-95 masks are available for
nutsancs odors and can be used up to 100 ppm VOCs and 0.5 ppm benzene.

SafatyOf'it1 •MIL'. Hyqief IS;
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: Orfi Si. • I:'•>••: U ' . ^

VOCppm

VOC. pprn

VOC, ppm

VOC. ppm

50

100

too

1000

Continuous
levels for > 15

minutes

Continuous
levels for > 15

minutes

Continuous
level* few > 15

minutes

Continuous
levels for* 15

minutes

* At the OIM$ or Captain's discretion,
deploy standby vessels tor dispersant
or foam application (If approved) or
uttliie water cannons to weak up
sheen.

• Take additional benzene specific
readings to determine benzene levels.

• Increase airflow wilh portable industrial
fens

• Oofihair-^ceOVcrov/AG/PiOO
cartridge respirators to continue
woifcinginftearea.

• Non-essential personnel should
relocate to an area of lower
concentration (La, move to different
location on the vessel or move to the
iMng quarters or galley)

• Reorient vessel into wind

• At the OlMs or Captain-8 discretion,
deploy standby vessels for disperaant
or foam application (if approved) or
utittsft water cannons to breek up
Bheen.

• Don MMaoe. OV or QWAG/P1Q0
cartridge respirators to continue
woifcinginfliearea.

• Move vessel oft location

IHte <rf Document

Authority

OFfSMCREAw Moriiaitiig pian tat
Source Corwol

hduara
jtaauh CeButft

C o * : AOM30CO

s#«wrtv Pipe
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Ctenzens, ppm

Benzene, ppm

Benzene, ppm

Carbon
Monoxide, ppm

Hydrogen Sulfide
(H*S), ppm

Sulfur Dioxide
(SO*), ppm

Sulfur Dioxide
(SO,), ppm

0.6

(on deck or in
living

quarters}

10

(WKfKfc)

10

(living
qmirttr*)

25

S

1

20

At laastS
samples over

15 minutes

At least 3
samples over

15 minutes

Sustained for
15 minutes sa
confirmed by

two
instruments

Continuous
levels tor > 15

minutes

Continuous
tovetefor>15

minutes

Continuous
levels for > 18

minutes

Continuous
lewis for > 15

minutes

• Increase airflow with portable industrial
fans,

* Don hatMace OV or CMAG/P100
cartridge respirators to continue
working In the araa.

• Non-essential personnel should
relocate to an area of lower
concentration (La mow to different
location on the vessel or move to the
(hiring quarters or galtey)

* Re-onent vessel into wind.

• At CieOlMs or Captains discretion,
deploy standby vessels for dispereani
or foam application (if approved) or
utilize water cannons to break up
sheen.

• Personnel should relocate ID an area
of lower concentration.

• Don full-face, OV or OV/AQ/P1G0
cartridge respirators to continue
worsting m the area (Maximum
concentration for tWs respirator s SO
ppm)

• Move vessel off location.

• Evacuate immediate work area to area
of lower concentration

. Evacuate immediate work area to area
of lower concentration

• Personnel should relocate to an area
of tower concentration.

• Don halt-face. OV/AO/P100 cartridge
respirators to continue working in the
ares.

• Don fun-face, Ov7A6rP100 cartridge
respirators to conttiuft working m me
area.

Authority;.

OFF5HQHE A f Mas roi rig Ron fot

Safttj Qffisoti'Sr

CkMHimwtKuintm: i

Rf**m a
CuttattimniOmmr. Joactxi C-jjiic;-. NttttOartK.

ADM3000
Hart B»*i«wD<tB

Iff SfllflOV

tettoiK
Wanirm: Ch*clc OW D»c» «vi*lc« 10 timtt* you «r»
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Sulfur Dioxide
(SOj). ppm

Sulfur Dioxide
(SOW. ppm

Paniculate Matter

(PM10)'

Partieulste Matter

(PM10)"

75

••100

0.2

2

Continuous
levels for > 1 6

minute*

Instantaneous
reading on 1

monitor.

Continuous
levels for > 19

minute*

Continuous
levels for > 15

minutes

• Adjust flaring operations to reduce
suttur dkwide levels.

• Shutdown flaring operations

• Personnel should relocate to an area
of lower concentration.

• Don rislf-face 0WP1 DO or
OV/AG/P100 cartrictse respirators to
continue working in the area.

» Don Mi-face OWP100 or OV/AG/P100
cartridge respirators to continue
working in the area.

•PM1D- measures parttculate matter leaa Wan 10 microns aerodynamic diameter.

•" This level is considered immediately dangerous to life or health (IDLH) by NIOSH.

Above the Action Level, a beeping alarm with a red flashing tight will sound on the monitor where the
result was detected. Once the action level htm been consistently above the limit tor ts minutes, trie Air
Monitoring Technician vrill notify its* crew to leavt the immediate area to an area of tower concentration
(i.e., move to different location on the vessel or move to the living quarters or galley}. Additionally, t i e Air
Monitoring Technician will immediately inform the OIM that a consistent reading has been confirmed and
that the area of the veasel in which the monitor is located is considered a restricted area. The area will
remain a restricted area until levels are consistently below the action limit. Air monitors indicate levels in
Iha immediate environment surrounding the monitor.

If the V O C concentration remains below SO ppm for 12 hour duration, a confirming benzene
measurement using a handheld UltraRae shall be conducted. In the event a VOC concentration or 50
ppm or greater ts registered using ths Area Rae monitoring equipment during any reporting period, a
secondary benzene measurement utilizing handheld UliraRae equipment shall be conducted. The Air
Monitoring Technicien will verify that the action tevel is sustained by colocting at least three samples over
a 15 minute period using a hand held MuftiRae. A new separator tube should be installed before
conducting each verification test If the greater than 10 ppm (on deck) action level is confirmed, the area
wilt be considered a restricted area until levels are consistently below the action limit for 15 minutes. The
Air Monitoring Technician will notify me crew to seave the immediate area to an area of lower
concentration. If the levefe of benzene to unprotected workers in the living quarters exceed 10 ppm
sustaiiwd for 15 minutes as confirmed by two instruments. trt« vessel should drwo off or the location and
the living quarters should be ventilated with dean air. Additionally, the Air Monitoring Technicien win
immediately inform the OIM that a consistent reading above the action levels has been confirmed and
that the area of the vessel in which ms monitor is located is ransiclereel a restricted area.

When levels of VOC or benzene exceed action level, work may conttwe in the restricted area by wearing
a respirator with organic vapor cartridges. Prior to allowing the use of respiratory protection, trie vessel
must put in place a respiratory protection program which includes training, medical asHfOfteaflon, and fit*
testing of personnel that *f» performing work in restricted areas (see Section 7 Respiratory Protection Tor
more detail), if thews is potential to coma in contact with hydrocarbon contaminated material, additional
personal protective equipment should be considered based on the task including nttnle or naoprene
gloves, PVC boots, and slicker suits.

At the OlM's discretion, the vessel may implement other controls to reduce airborne hamds below action
limits such as moving portable industrial fans lo increase air flow, repositioning the vessel, notifying

ADM3CO3firtwtton Code

CteHffeatkm:
CMM* DW O H M rawinisn M

OFFSrtSfirA* Monitoring Plan for

Safety O^ior*> Industrial HygKnut

Oowmant Mumbwn

"JfiSHSSii"

hwttutt:

Maura |̂ ou « mint ttw « ifafa

W/MTif)
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siandBy boats with water cannons to breeK up sheen in the immediate area or requesting application of
dtepewants or foam* from standby boats, if approved. It is recommended that each vessel frttttaD
activated charcoal filters on me ventilation system intakss to provide a clean air environment within t h *
crew quartern.

THte tt OFFSHORE A» Vowtormj P-an for
S Z

OseumMtNtiMlMr:

Autharity JBsShton A

ftattniien ACM3000
Hmttft«VMWOat

Sf7i20\0_

SMUrtty

Waning:Chink PWD > ravhton 10 w w w VOM Mf» <i«i»a ttK «orr»et fvl«to«.
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At.; i:;,;;

Flammable.
%LEL

Flammable,
%LEL

10%

40%

Continuous levels
confirmed by 2 or
more monitors for

1$ minutes

Instantaneous
reading confirmed

bySormoFB
monitors

• Notify the OS M that control measures are
required. The OIM will evaluate and
implement controls to reduce LEL bevels
below the 10% action level. {See more
details in the paragraphs following this
table.)

• Move off location

Lower Explosive Limit (LEL) action levels are designed to create a safe operating environment Th* 1C%
LEL action level is designed to indicate that action is needed to reduce airborne hazard levels. This level
is confirmed by detection ot 10% or more LEL constatersHy on 2 or more monitors tor i s minutes At this
level, the Air Monitoring recnnioan should notify the OIM thai control measures are required. The OIM
wilt evaluate and irrspieir»m comros TO iecuce L E L levels below trte 10% actKn lima SUCH as moving or
repositioning the vessel, notifying standby boats wtth water cannons to break up sheen in the immediate
area or requesting application of dtsparsants from standby boats.

When the LEL level is between the 10% and 40% LEL action levels. Notify tn* OIM that control measures
are required. The OiM wil evaluate and implement controls to reduce LEL levels below the 10% action
level.

The 40% LEI action lavai or «xc®edenc# of the benzene (>1O ppm in living quarters) action level
indicates when immediate action for safe operation Is required This lews is confirmed by detection of
40% or greater LEL instantaneously on 2 or more monitors At t«* same Urns or by detection Of >10 ppm
benzene continuous in Bvtng quarters as confirmed by 2 or more monitors at the same time. At tiis level,
the Air Monitoring Technician *i l l immediately notify ihe OIM this level VMS coftiirrnad The OIM wll
suspend vessel operations and the vessel will drive-off location to the safe zom and await furmer
instructions. A ship announcement will be made upon notification by Oie Air Monitoring Technician (or
any crew member) to the OIM. The OIM wid communicate moves through the appropriate SIMOPS
Coordinator. Prior to reentry, other support vessels will verily the LEL is below me action limit and
communicate results to Hie affected vessel.

Utilize other support vessels or small crew boats m the vicinity that are equipped with AIR MONITORING
Techs and monitoring equipment to provide clearance monitenng. The distance monitoring will provide
information to the main vessel when it is sate tor the vessel to re-anter the area.

Omummil*m*m 220CTO-DC-PN40C2

JOHKM Sancd humfm*.
Cwtw ' ADU3000

nHn wWwfW [MM

Smutty
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5 Monitoring of Personnel

Organic Vapor Monitor (OVM) badges will be used to assess personnel exposures to benzene and other
hydrocarbon* OVM badges are to be placed on personnel identified as having the highest potential far
exposure. Exposure mcrftorjng will be conducted en workers who spend the most time on the deck each
day. A representative population to be sampled will be determined by the BP Industrial Hygienist (Source
Control) or approved designate. OVM badges will be analyzed by Bureau Verftas, American Industrial
Hygiene Association accredited laboratory, using an OSHA Method 7 for analysis. Results will be
communicated to personnel and supervisors via trie contact information provided to tha Asr Monitoring
Technician.

in order to help validate and interpret results of the OVM badge analytical date, evacuated canisters will
be used to take integrated area air samples for VOC and other chemicals using EPA method TO-1S
analysis.

6 Data Quality and Documentation Management

The following applies to data quality and documentation management
• Atf analytical air sample results wli be sent to the industrial Hygiene Lead in the Houston

Command Center.
• Bureau Ventas, an A] HA Accredited laboratory, located in Novi Michigan will oe used 10 analyze

• The data pactottt will be reviewed and the data wl l undergo a data validation process.
• All real-time instruments will be calibrated according to the manufacturer recommendations or

srta> oa maintained and calibrated as necessary to ensure consistent reliable data production.
• Calibration wiH be documented by die Air Monitoring Technician daily and documented on the

calibration log.
• Real-time readings win m documented by Handwritten notes, handhekt PDA, or by tr» use of

data lagging capabilities of the instrument, if available
> Real-time data will b* entered onat» and drafts made available upon request

• m e 1H Unit Leader In Houston will provide data summaries to me Safety Officer.

7 Respiratory Protection

Personnel in me response action may be required 10 wear a respirator when conditions dictate their USHB
as outlined in Table 4.1. All response organizations ate following their appropriate respiratory protection
programs m compliance with applicable governing regulatory bodies. These programs are inclusive of
appropriate training qualifications, m well as procedures for the safe use of respirators In conjunction
with trie QeepwHtar Horizon response.

Contaminants that are potential respiratory hazards artt

• Volatile Organic Compound* (VOC«):

• Benzene

• Hydrogen Sulfkss

Dacufmntt Number

C**to<ti*n/Cvrn*r _ Joabh GSUKO

BecuiitT

y: Ohmtk I orract rwMtm.
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Carbon Monoxide

Sulfur Dioxide, and

Paniculate Matter <PM1O)

Action levels rave been established in table 4.1 for mm dtoxioe and paniculate matter, in adctfttars the
US Environmentai Protection Agency (SPA) has issued guidance on air Quality and health for tevete that
are below this plans" action levels for the genera) public and unusually sanative people. The EPA advises
mat asthmatics and people with heart and lung disease take appropriate preventive action such as
reducing or avoiding physical activity outdoors. More detailed information can be found in the document
named Air Quality Index - A Guide to Air Quality and Your Health (EPA -45/K-03-M2. August 2001}

Employees are betrg mamtmtiamt to be fit tested quantitatively. However, response companies may fit
test their employees qualitatively in conjunction with their company's operational safety requirements. BP
will still recommend and will provide ifiese companies' employees an opportunity to undergo a
quantitative Attest Fit tasting and respirators will be provided and used as (blows.

Frt; nesting Procedures:

Offshore Fit Testing is being performed m order to provide additional mitigation and a measure of comfort
and assurance. Below are the steps that out line the offshore fit testing.

• Operations wil need to contact the Houston iMT - Health and Safety Unit to request fit testing.
This office can be reached at (381) 3684863 or (261) 366-2232

• Operations wil need to provide a contact on the vessel to receive an instruction pactwt tor the fit
testrg progrctrn.

• Health and Safety Unit wiH coordinate fit testing with the Qualified Technicians.

• Employees will have to complete the Medical Evaluation queatiormain* (MEQ) for medical
approval, The questionnaire wil need to be faxed, scanned, or delivered as per the instruction
packet

• OrroB medically approved, individuals wilt be fit tested on the mask type and size they will be
using. Additionally, individuals must receive Respirator Training prior to using the respirator,
individuals being «tested must be clean shaven according to the packet guidelines

• After fit testing, users vrii be given a respirator selection card, which show the type and site of
mask they were fitted on

OnsftofS Fit Testing is also being performed to further expedite the fit fasting process. Onshore fit testing
should be utilized for nt test individuals who are rotating onto me vessels, as they show up at the Heliport
Below are the steps thai outline me onshore fit testing program

• Fit lasting trailer wilt b» set up at the Heliport South Parting lot. and is located in the "Com"
trailers.

• Personnel designated by Vessel Opurator/BP for fit testing complete a MEQ, the MEQ » than
reviewed oneita by a Medical Professional far approval.

• If approved for fit testing, the individual will be fitted and tested on the type and size of mask the
individual will be utilizing

• Each crew member win need to complete respirator training prior to being allowed to wear the
respirator.

• Onshore fit testing has been set up to f t test Individuals before or after crew change occurs.

j Safeffy OttaerS: .rduif ml hytmtnut

AOM30DO m
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• After fit teswifl, users wi l be gSvao a respirator selection card. which show the type and «tee of
mask they were fitted on.

Respirator cartridges mad to be changed-outfreplaeed on a daily schedule (I.e. should be replaced at the
end of every work-shift and not 1o exceed 16-hours). Please see the specific respirator chanoe-out
details listed by manufacturer below.

To order naif and full face respirators and cartridges Please contact me Total Safely representative on
board to fill out a Vessel Daily Report (VDR) or contact BP Onshore Logistics at 281-366-6968 with
specific type, size and quantity of respiratory equipment

TittaofOaomwrt

R*t#triiott Cod*;

SaeufKy
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OPFSHCRE Aw MOPIOHPJ) P*»c tui
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Respirator Cartridge Service Life Summary1

Cartr!dg«*

3MS677P-05Ms«k

3M 6001 OV

3M 6001 OV

3M 6001 OV

3M 6093 0V/A6

3M6003OV/AG

3M6003OVWW3

3M 60923 OWAG/P1QQ

3M 60923 QV/AG/P100

3M 60923 OV/AQ/P100

3M 60923 OV/AG/P100

3M6Q923OV/AG/P1O0

3M 00923 OV/AOffMOO

3MS001OVor
3M 60923 OV/AG/P100
3M 6001 OV or
3M 60923 0V/AG/P1OO
3M6001 OVor
3M 60023 OV/A<5/P100
3M 6001 OVor
3M O0023 OV/AQ/P100
3M60921OV7P100OT
3M 60923 OV/AQ/P100

Contaminant
(PPmt

n/a

Benzene : 6.1 -10-0

Benzene

Benzene

Benzans

Benzene

Benzene

Benzene

Benzene

Benzene

Sulfur OioxidA

Sulfur Dioxide

Sulfur Dioxide

VOCs*

VOC*5

VOG66

VOCftfi

11-50

0-1.0

5.1 -10.0

1.1-5.0

0-1.0

S 1 -10.0

Changt-Out •

End of Shift*

7 Hours

8 Hours

End of Shift*

6 Hours

7HOUT8

EndcfShiJt*

6 Hours

1.1-5.0 7 Hour*

0-1.0

76 -100

21-75

O-20

A hours '

Tnoure ;'

SK) of Shift* I

301-1000 ; 2 hours \

1S1-300

11-150

4 tours

B hours

0-10 End of thill*

Partioutete j Not
Matter ! Applicable5 BidofsWlf

1 • This mtomisMon ms obtained from Urn 3M Respirator Cartridge Service LUe indicator Softwm
assuming medium work rates, ratefiw humidity of 90% and tampQn&urB of 66 (/agrees
FalmnheiL

2- &tvic61fewmnmrytaba^ on 3Mcortrtiffoe and shouki r&t tx>us^ with otto cartridge
manufacturers,

3 - Values am baaed on tnr&age readings wora work tfM.
4' "End of Shift" miors to ihe workday at lesa than 16 bouts.
S - Total VOC velum m- oosetf on Xyiom m (to cartrtefge contaminant

Authority;
CuctodUn/OnfMr

Rt^ fc* , Cod.:

Sooree Control

ADVO30C
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6 • Respirators or filters should iw changed if tfwy became t/amggea. sorfeef, or an incraaae m
tmalltlng imsistanee beoomes noticeable.

afTCKOHfc Air Montana Jun 'er

SaftHy Oficw/Sr, rdjsrB< n/gtonm
Jcsfl*oh S*

Cod* A3V3300 N B R RSVtlW D4M
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8 Vessel Cabin Air Quality Control

Activated charcoal Heating Ventilating aod Air Conditioning (HVAC) filters are recommended to reduce
odor infiltration Wo living quarters. Activated charcoal absorbs gases such as ozone, nttogert oxide
sulfur dkwida and hydrocarbons. Thee fitted activated charcoal Biters are the preferred style of filter for Tier
1 am! Tier I! vessels as outlined in Section 1 of this plan. The roil type activated charcoai tutor is not
preferred for t i e r I or H vessels out may as used on Tier 111 vessels if needed. The roll type activated
charcoal filter may be a i t to fit the dimensions of the HVAC system. If a Tier 1 or Tier II vessel can not got
«K fined fitters in a timely manner they may use the rol type niter in ihs interim until the fitted (preferred)
filter arrives.

To order fitted filters or fas roll type filter please contact the Total Safety r«pw»w>tative en board to Nil out
a Vessel Daily Report (VDR) or contact BP Onshore Logistics at 281-366-6968 with me specific filter
dimensions including intake dimensions (ID), current filter dimensions ( 0 0 ) and thickness of the filter.

MVW Specialty Chemicals
MM Filter -MeadWtestvaco Activated Carbon Filtration
1-600-348-n 9C

wm. mvyy &»<=iatftche, r

Air Filters, l ie
Honeycomb Carbon Air Filters
1-800-667-8563
wwwalrfjlterusa.com

Air Flow Technology
Carbon impregnated pfeated filters
1-B0Q-537-S454

Aeron
OC Activated Carbon Filter
Phone: +47 3832 7300

Flanders Filters, Inc.
S31 Flanders Filter React
Washington. NC 27889
Phone. (252) 946-8061
Toll Free. (800) 637-2803
Fax. (252) 946-3429

• Filter Chawf-ouj; Frequency. To best determine a change-out frequency of Utters fot eacfi vessel
it is recommended to use VOC monitors to measure levels (on *ndanr-stte of HVAC) twice daily.
(i.«. once in the morning and again m the afternoon) It levels inside cabin exceed SO ppm VOC
action limit, change filter.

nm Cod*

CH-3HPS6 A* VflfWomg ft»n tor

ADM30CK

MW180121
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9 Qualified Personnel

Personnel who serve as Air Monitoring Technicians or Industrial HygieniGte for this mepaneo shall tx>
qualified in accordance with their respective organizations' policies to perform initial site surveys and site
monitoring utting appropriate atmospheric equipment for oil eptU response recovery and i
activities.

10 Roles & Responsibilities of Air Monitoring Technicians

Trie Air Monitoring TecnrtieHan's role is to ensure that personnel performing spin clean-up operations or
working on ihtt deck of response vessels are not being overexposed to benzene ana other hydrocarbons
The Air Monitoring Tecnruciarrs responsibilities include:

• Cafibratrng air monitoring instruments daily.
• Conducting sir monitoring according to the pfan and keeping written documentation of results
• Conducting tblow-up air monitoring within 1« mtnutet to confirm readings when results exceed

the action limit
• Informing me OIM / lead supervisor / captain on the vessel immediately when results exceed

action limits, so that the supervisor / captain can implement controls to protect personnel.
• Provide periodic updates of air monitoring results to the lead supervisor I captain on the work s ib

'vessel
• Provide copies of the air monitoring results to the Houston industrial Hygiene Unit Leader and to

the Houston IMT Safety Officer every 12 hours.

11 Equipment Decontamination

No field ir»trumentafoquiprnant decontamination ia required under foreseeable conditions. Respirator
mask» should be cleaned and maintained with trte appropriate cleansing/disinfecting wipes prweted and
in accordance with respirator manufacturer's care and maintenance instructions.

12 Calibration and Maintenance of Field Instruments

The calibration, usage, and maintenance of Said equipment and instrumentation win be in accordance
WfHi each manufacturers Specifications or applicable test/method specifications. At (met two back up
AmaRae instruments, one UrtraRae instrument and replacement supplies wilt be maintained aboard the
vessel.

13 Q u e s t i o n s o r C o n c e r n s :

Personnel have been instructed to contact their Supervisor if they have concerns about their health due to
chancing workplace conditions.

These Questions or concerns shaN he directed to the Safety and HeatUi Unit so they can be assessed:

Houston Source Control:

Safety O«e«r 281-366-0863

Safety & Health Unit L««dar: 2S1-366-S&2Q

TW» of Documoit:

Smutty
ClwuifScatiea:

O=PSHOMF Air MsWormsHim
Source Contra!

CMCUMittNumlMf:
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Industrial Hygiene Unit Leader 231-366-1746

AUUHJTHV:

ftatu€wi Cod*!
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SowfCsConiroi WWUMnt W B B U M *

5»teit CtilcwiSf .fi*j*"yS H/ij*iMst iii*vkk*i
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Attachment 1
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Ratantion Ccxl*

tor

ACM3000
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Document Authorization Form
ThiTotni to be u««d lor autnoozinfl new. nwaed and ootcXete oocumerts please indicate etwTy whlcTTsatogwy applies

Special
Instruction*

Deepwater Horizon Incident

Document Details

DocumertNumhw |l200^OO-PNM002 Revision j 5
Deepwater Horizon Response Offshore Air Monitoring Plan tor Source

Reason for Issue
(check as applicable)

New Document I Revised Document Obsolete Document

Document Sign OfF

CustodJarsVOtfner

(if applicable)

Authort2»r

Document Control Use

Print Name
Joe Gallucei (Sr. IH)

(Si, PS*6d In

Rosa Kerne/tad Lynch
(Safety Officer?)

Tito

OH-SHOHJ ArNtoniw.r« Plan tot

1 .;•
Oft.air.'Sr Ineuslnal Hyyaiitt

nawmtan ACM3000

Dmwmatt Mumkar

N«Mflw)MirOBU
, SfJWlt)

Page 2 l e t Z i
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Start-up, Flowback, and Shutdown
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Attachment 8: Incident Notification Chart
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Attachment 10: LDIS Operability Guide
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MACONDO

Containment Procedure Manual
for

MC252-1

Operability Guide for LDIS Operations
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OpwuWWjf Quid* to* IMS OpmHon*

AMENDMENT RECORD
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown
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SPU MC2S2-1 Q4000 Containment Procedure
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MC28M ConMnmwtt FmcMfum Manual
Op«rabHny Quid, for UK* Operation*

1.3.

1 0*>m»bHrty Guide for LDIS Operation*

1,1. ExMMfttvn Summary

U>IS w i ba decoyed from the Q400O intorvortion vessel to camnea * MntfB, i,4SO4t
caflon nose to s pravmusly dsptomd m^toid.fofcv^cofKwcttontteUMS vtf bs
utilized to flow buck iTfdmantbons to th» Q40QQ from » SOP cnokaAilt line.

Thi» oparabihty document providn * waft of oukjWnastopenrMdiv^Ktayconfwet*!
opurafjon* onty for tt» LO© that UWOTS 6 5^in dnl p*e «xl <WOCS (tntflivmtwn W™ t
over ConmjB Systsm). Tito op«ab«ty doc»jme^a^i« to fhmbackoporatiori through «
sinote 1.4S04toofknhoas LD)S system ran wspcrdocumnnt R«n UDtS with Stoat*
Coftaxip Hose. 22£)&.T2.DO4»ft-41 SI.

Str«8ft*r»tyrop»ifonTwd by Stwwa Engiw»r^onOT*20'»Oforthe6a»*(Si^driB
- - apwrtic for Q4000 condttbrat at MC2S? on 04000 - has found thrttiw drill

fWMlbto itaftknrnnnt In I f rymr WAWMT « « » rf specific corrtittons dMcntwd tn this
ffudo ara mot Ensum that thaw b a minimi*n of 4-tHv W H O M T window av^teWetwt^e
dapliwmnt o* (*i» LOTS Wt Lotamon of ttwo()p(urmstwl«itBobotB*»nin«ccmm»
8fWjtrath«thei^rjMdo«*»c*iitt«fe^

Stwm fsbgiHi analvao was not MJfformud Howmmr. b-swlwi sJmito-inrtyaisxhBt ww
pwfafiwkl for Thunder Horaa PtXl (for devbyniMof $ubswtrwson6»»inV15Odrill
w * > » » storm Uttflun irfe of pip* j» vtwy hn)h. tn ilw ihwt duration of this d^toymant
storm fa%M should be roowriil.

There fiff«ctiv«V » » » toop curmm opaniuttty for ttw LOS solera The svstam should
r»« b* daptoywl or retttevad irt loop current ecndWen^ Ttiitt OfWribHty 1$ rtsMctad to
wdwwl cumsrrts and rsducac) S M Slates, B«Md o r t ^ « u ) y m p M f
B^rMwrtng on flffiCOlO th LOIS b d
w w w l cumsrrts and rsducac) S M Slates, B«Md or t^«u)ympMfotmMltw$tm»
B^rMwrtng on flffiCOlO. th» LOIS w t e m o n bo dapfoyvd and op«ntio»l tn 0.4*m«
bacKground currwit virtth l.08*not surfac* velooty.

1.1
Uta ooar«hJrttf dccummrrt k — * . «„.*.» rfmHfmr,. <^m T^riTm ctaMioq
» ^ u « o w o f o p w l i o i i B A O l S o i » « * i V 9 H i ^ ^
opomtwn Hmrte «h*tng contakHmm orftovn»tdcopm«tior^i^m$hutdotiims>and
eciutonwnt trtstatation and nttnevai procedures, tn •dditton, this documvnt do« not com
»*mutor*oua opwiNons (SlMOPs) bwtwtnn vessris and Vmsel apwdtic opMiting

t
• " * optrsbiity 9ui<MHno and ShuWown docunwnt, CM0O0

it UDIS Shutdown Fttquirwmant* 22CK>.TZ-OtM*R-4174, nhouM b* used
«|ficurr«rn^ with the «cturi opwatiwwi procedums.

ov. l

0O-nj<N>TO*1B2
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown
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bpo
1.4.

The aftowabltsta state ctmdrtiona, (Bgum 1) ar« based m«h»mwtnm pwfomm by
Straw EngjnwnoB, spedfkarily for LOIS dftptcynmt oft the (MOM for top Kll
Oparatkim. Th«mc*wttSitnTOata.^>!Kx^to
system for th& containmwit opwaticn is wary simitar to the tup ici system but with
Bghter productiop fluids, »nd on« n t Q 0 0 M C
t*mn teliwa* that t N op»™tlort$ wqulw bnttwr corettiaro t lwi t*» O O M «p«»ft«d

Open WMar UM» opwMiom alMril m* b* pMfdmi«J««tifn«wkiDpairraiitlKon
•hn. Tlie itMS does not h»w tatiouc Hf» to be dupioywrf y ratttewd when WIA loop curne»4
is pntsent Wh«o th» loop cunwnt is within Kknibs of sH» and progressing tovwwos th«
bcaHkn w * « * th» Q«KIO is oporatir>o, a current monitoring bow stwl) be 0OfiS*o»wl S3po
detrnmine Hw movement or the loop currant
Evan though loop curwt opofaWtt/ a not »8ew^, aonwUrirtodopBraMrty Bprojamt
certain currtert wndrtioro «a *»fin«d in Pigur* 1 "tl» OMShas«Hgnlfl«rrtfa«otMHfB)n
background ajmmts of 0 4-knots. Tbt ftiSgw ii*» for oontmuou* op tek

f 0 8 * I h k l
g o p s

curnmt* of 0.8*n«S is In lass than 1-week, so «tt«nd«lD«TO*iof axpoauraatttus
etirrer* vnkidly must be avoided- Const* vwfth Houston on curwrt votedly concarns.

aajTOrttwtrwto
MC2SZ) snoutcf t» used. The mfomwtion from ODf K ACX^ D M te aotMMd * w > NOAA
Wttbsite at tlw fallowtng Snk:
httBf/Aiy .42916. ft th» bop owt*rrt i»

met
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Z0KI8

WTO

*m

OcrtartMl pronduiw lor dsplovnim
are incfuderi in the opwtfwn pmcodurw MCattCoiitdhwiiwit tfeg tlacum»nt provtags
BAmmtion ntganding s « m kay cvitnitioral potnrs-

8
Bfwure that«» exwlinfi and forecwted wnvirottmofital ttrnits and swi stotee are within

* f
of «w tOKS M M CalicBtip (in*. Additional days owd to»» .ddod for any opwation that
will b* perfOnrwd through the avstem, and nrtrwwj «f ttat vystam. HowavBrtNMO cm
b d i b

^

Rev.O BP GoM Drilling, Completions & Interventions Confidential Work Product

2200-T2-DO-PR-4154

PageiZZof
161



: SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown
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OpwabBty GuWa tar LttS Opwatkma

<• Th« LOIS has no centrarfiwtron equfirrtent - WOOD must remain centered above the
predetermined location per 5JMOPS plan when connected. Ref«r to the (Meat ravisteit
of MC2B2-SK-101WH Drawmg.

- For coiwecfted o p e r a t e rt is tmper^^
Refer to Section VS3.
For* , * is unpoMftww that thu fl 5 ® « pnp» cioes not come «
contoct n^th th» rotary tetofo.

(f the p«p« contacts th« a»rf« of the rotary, the loads m ttw pip« «wn »xe«*di
«Uowabl* ftnwaaa. White * • pip* win net pan. K can I M bam. If that occurs. tti«
bant pip* has to be ropiactd with another joint.

atiOT
Z i

B
whie LDfS is oannecied. This vwl pravt*»49 %fZ-tn opaoing st the rotary.
A p ĵard rail shall be instated t ra i r^

f -RI .

center exposing full tnconpool opontng at Q4000.
For MC252 Containmsnt opwrsting cortdrtiofra, trw LOIS shtft b» spacad out so that ttw
bottom of tft« LRA1. »t ttw conrwetton to th» Coftonp hoa»< w apiJroMnww^iBDto
17&* abova mod KAB, Thi* chstanca has bMn dot»rrninadbBB«donthaloadc«(Mdtv

tahaHbafK)Vv^tolk»vtheti)tSto<topth. Durirw daploymant. a dapthrrwai
taken wrth and FIOV to datwmine the eteiratjon of tfw LRA1.

The bottom of the LflAI be placed about ISO to 176-ft above mudliiwi.

The surfaoa aquipimnt shal be spaced out to plane the ftowhead tSto3»ft«bov<itr»
t% floor.

1JSJL

L O I S w«™«t»w»ttctad out on the well for MC2S2op»ra»ooKa«*r»apecif«ttKta»ein**w

1.460* etftonwi be connected to the IRA1 vita
tiDM w i t » connected to a subseo mantfoW.

Offact Envalan* and Watch Ctrata

Trwe te r» piaiMii^ offset aHowabte vvlHm te
coHon how. Q4OO0 must remain at tawton defined

ttev-0 n i i n ^
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\ • / . .

Opmfeltty OuM»ferU>K OjmsHwn o
•ftomfc from the time the cfacowwci functionii

» y « W » C S p ^
ftoor. AB • MWtt ok«e corramunictftoA between no floor, brtdoo / DPO and tfw FMC
reel operator a critical for conrtectad apMaffora R»fw to flsweifcm i . x i for <M«ta.

• Drift off wicuwaiona for Q4000 urn prasant^ m Rgure 2 / t h « » drift off tim« WIWII
d ^ 7 2 0 1 0 f » 1 d t h

MC252kx*tion

LOIS, ml * • wftnl Wt c* DHmtd UvOffiK it IM ttn*<* inkit to tht KMI

npw» t: O*M» Drift o*f Owt
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OpanfalnyOuMfl for LOtS Oiw«floi»

bpo
Watch «cto ^tat icm rarn«s from trw mawmu^
wtths»nd, Dortno competed openrttww. w « d i aides are represent^ by a seriw d
HahB located on Q4O00. Th» Bflhts « • activated from the bridge by * » « P * w n or tt»
OPoffkar.

ivwlt be sat wappfCKlfnwrty 33-ft (10-m). Normal
operations cart continue.

Ytlt»ir1flf#t#» QwlawWha aetat41-ft(12iS-ml. Thia ioadvaow status, tha crew
should prepare to s*cur» th i wen and pot reedy to pwfonn disconnect. S «
Section 1 A 2 for details on tfiscannoct scwtwios. Yrttew lights rwjiifB no « t ia r
trom th« FMC reel operator with timpact to ( f o w w o ^ w shut down,
yellow I 9M is actuatod, the poa»i)a>ty ot wd fighi is Dusty so ttte operator ahouKJ ba
prepared to dteoonrwct th« LHA1.

mmina) laeation bacoeptabte. In a drift t4f stttwtion with 70-saoontJtfeconnect
time, tt» disccmwct funetjon must b» mitjated at 4Wt 114-rn) offmlfomth»
nom»n«posmon. Ottwroormoiwcl drive otfsowMWwmNrt to tofcwt»»«»ma
witch dnelft phimophy. Tha spociftcti of thcw« Aoenarkut tr* d«rf<nod in S«etto«
1 B 2

1.7. Communfcatlont

cnwa
frequency of tlm oomrmnications,

AMvasa«^aranottfttdvMi
change or shutdown evont

(tfanycf^^

subewKi advisors as « backup eonvnurwalkm, It is rosponsifaartv Off Q4000 c»p(i*i to
«RSURI th«t the bacdwp corrwnuncation phdooophy h*s OMIII communteitwl TO v n » )
assisting in opanttions.

Captain shall select w»io Channel that will b* used to conduct a»aaimwi(c*ior«
during Intervention operations. Ensure that a l wwk wvwhtvaradtoavaHNbta «rtd all
radw chocks we performed. Work OHMS mctoo* BrkJfl* Dr* C * n FMC 1W0CS
Urnfa«u*( Real, arm fk»rt»ck. M ^ l i * . F̂ srfcmn r i *O C»W(A tvwry 30^riimrtes.

• Center pant of convnwicatian for monitorins the vwrtch arete wifkwwrttfittniCWOOo
<ffi*er on fm O4000. Any operatian paifomMid wil need to b* chwwwtod nvouoh Ih*
driter who ¥v»l confirm that the operation may proceed.

BP GPM Wmna, Comptettorw & wwrvemmrMi Go
To
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OpemMHty Qmdt for UMS OpiaUuiw

wM also flfoe command to FMCIWOCS openrtw to p
csBCjusnco whan r*d watch circle is reached. Keeonrwct sequerwes awdBSnefl m
Section 1J» To mirwrws confusion and risk, the d r ie r» the only person that cm refay
a DISCONNECT command ta thtt FMC i«4k opemtor IT attyortt on the fit) IhsHwUno
DPO) is awtuw of an mmnz tbmtnwf taid to an«mwgency «Mitdmvn ordbooraiwct, tha
• w r t must bs chanrwled to tlw dritaf.

• A syswm P*n« ID schematic w i be located on the driU Door, and w i be marked
appropoatoV «s the ogenrtmna ara «nootng- T*"» achwrwftc w i tw ased to track v«V»
posHtwra throuoh fhe system.

confNmation shall b* flrwn whvntha task/operation

1.3,

OomBodypnwsurwmtingof ttwLDtSsysHwnis IS.QOOpsi.
l l WV ( I D w B M I V«WIM| (MM IMMft Oeiry IMQNrtMMl S IVMUUHMm aHnreMflkM pVAS4WV Of

N0M2:

Standard ftawboen wW oceur through onV or»»«Jeerf 80PMarry tone (Cor K}. The
f towtoeck may aftartwte between both sides.

prevwtt the ooHon rws» from newng a rDgrmr exlsnwi preasum (aeevwrttr gradieml
than mtemal. This«ftiatioo can happen if:

- The BOP or rwnlfaki valves are closed »nd...

Th* surface mvautv a a»(owad to Meed down and...

— nycrocarDons are m mo cotkyi.

• P(arrtshuWovwpr«»Aiin>8«houWbeo^^

o document todetemHiethetocfdiwof
MMmwirwiuifod monitoring (rwfcoss the faflowingr

ProwJe visual of conrwcttonsA*«3 atatiua at BOP <•>
Monltwmanitoldcollections-inspectngtinen^onnwrtions,(•)
Manifold varvs oontrois. (*1
Monitor the 1,4«Mt eofloo hose touthdown point
Inspect Cofionhooes end LDIS eouipmeMev^t24KMn during Itowbeek
openrtiom. With no flowbeck i» occumna, the inspection wtlooew every Z<Wtour».
Irupwrt &$B4n nbwr « K I «tHMHNl im*tBcill ewwy 2*i»0i«a-

f IThaaa »»mio>u cen wot Iwt prewhfad by taw Q*POo d m tn ROV woiwtot i

C » ^
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OpwaUNty OuMt for UN8 Op««bon»

• LDIS Operation:

This psnel wilt be manned 24-hottrs a day.
ifreeeonds.

Two{2) f M C p e r s o n n e l s b e r n e n ^

CapsbiiyiodiMMithftbanvirivBffll^anthttLFU
Cortnector (QRQ by utifamo the IWOCS ftewl ftanol This peneiwil be manned
24-fcoursaday. Tim* to close the v«iv» and n t a t O R C i i 7&MK»Rd&.
Position a? LDJ5 fttsm swrfbor wft prowte 82-H SS^-i) of offset prior to ciwnagsw
thw ooflon ho»o.

- Supply pressure trcn the HPU<nt}Qaus*s{lbptsy^tii«d(^(couge
open (gauge 39) prassunts to tft* bai wriv* (BtV) shad ba monitorad by FMC at th*
tmi during «i connected operations to anMftw that B » system is eaoafate to ckn«
th« bti! sw)v« in ouw <sl emergency shut down,

BOPPOO/MUXcabte/hottino;

3OP,
the flu*otine t « ttw MUX cable / hot Una fmte to t » wmedtoBlkwforcuHlfiocf
th« MUX cable (n cose of vassal rfriw off or wrtorgwicy departure from i t» TieW.

Weather

fflBRt of t te LDiS aaptaymant wquires » minimum «ftoufW}*rys of
accept«t»k* vranher as dafirwd in SwnMw i-».

Dimng conmcnd opwtp s five (5) day forecast needs to b« mpftHowd to •TO««*

dwonnect of 1.450-ft |umi»rs « t t » tmtmkM cm b* pwformad wrt^n 8tM»ura,
BOP pod can ba retrievad td sscwe toottion onty after Enterprise taw»iWtN
l » V W dp , y p

Snwo*,** cuning Vm MUX / HOT Un* at the pod,
OO pfunw aurfbca Jocwton needs to ba mcwTtoirBtLlf «wortp*um»»urft«w«ttha
Q4OD0 tocwtion and »tho decision » made to O M I W ©petitions, a «Mwur window
9 required to dfcoonnect llw I.^SO-tt jompera |atih*mtntfoWend;iandtne24^cur
window is nsquted to wuiew BOP pod and move away from t te location, to
alternate p*m tnvohea qMk* dtsconneO.

hydrocartxins nt done downwind.

StMOt^plwin
plan w i incfude exact po*twn of the CM000 dHrina«KtipBni«ans,

erAcrf

fitv.O
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Attachment 11: Stibsea Manifolci and BOP Stack

Subsea Manifold

L...

USttOfH-
SUM*

• • •> .

me

!*tK! | IMUU'AI

O««£

BOP Stack

j

i

•XIS
IK

CAMERON SUBSEA MANIFOLD

i **• K I XS
i SWI I t f C n̂ii|.i.i....L.ht
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Attachment 12: Schlumbergw W«fl Tast Process Row Diagram
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Attachment 13; Critical Isolation Requirements

MC252-1

Q-4000

CRITICAL ISOLATION
REQUIREMENTS

anctooto j DM*

HUEMAME

JoelvWvwi

N/A
Attachmwrrt 17-Q4000 Crtfecal boltrtwtt

DcCUITMHit
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spy HC2521 Qtm Contaiwmm Procedure
04000 C*itta*» isolation Document
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Start-up, Flowback, and Shutdown

bp

spy MC2S2I OdKtiOifMmmtPnitiKkim
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1.2 <HO0C Row »>K»

^wf tmcfc to
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

bp

SPU MC2SM Q4000 Contentment Procedure
Q-4Q0O Critical IsotMHW Document

bpo
• Shut in of profcictjon out in adverse surface ooncsfcort: of wma direction
• tots o? swfcon-»#eO»ng MWfty ay * # O4000 wnuw«C disconnection, of we flow arfng *om the subsee afcwwraune. The

would tndaae toss of stati<wv*.Mt)t<5g ability or any vessel *a t poses a collision trwatto we CWQOO
» C^ut in o* prwWcfcon oue » me loss P! rmetnariat injeaton oy we, Enterprise into tf» Q-4000 suosea aretiiteattn. This

would iTWSUsJe iho scenario ft* tes 0* swton^eopiraj atJitily by the Eir:fttpris«.

• Any olitwfWl two term sftut in imskitfmg twieuabon tor trgoiWJ

The ftowBack proceaures itM <n d«aM me sequencitia of wive SWK W f<x pt«nnftd and utiptortned t*sruptioos

• Figure 3 shows tne wake ccwisguntjors tonne mos:Hkefy short wrrn shin in x

• Pflure 10 shows jh# v#we oo«fiflu(«ions aftet flushirtg mo ;ut»se« UTMB bach to the Mortawi BOP wi«c hydram i
ituii) for a twtg terni shui in soetwio. A tetig term sftut oowr a ctosisifiea as any shut m. which wouW exe««cl wwors..

• figure 9 siww= tne valve owvfigiwatjor; OIMT at* urtfrtsnneo emergency AsecMVta- tierhctrtie* valve ttauwe: aner stsmttm
proeeE!: »tow-down atMwatinsfi are me shown.

• Daeufw«it4t7-* . "ContSi'flmeniGmjiDownftwquirernotits' shows tb» iM*«ion steps *or • wacistv of events durina ftou*
bach operations. >nctixtir»a w-.ic^ events t*ouJe d>sconrwct<on from the sutts** flow lines.

isolatlwi cotnmanti Mid contro)
Oocwrtftttt 4174: 'Cwitaifimefit Shut Down Beau^wnems' summaraei the Crttocsl iMJKions auriog Koecitie events during
Q-40GQ now tMCK. in <>S caiei, me tojjBJhJBatwl1 S * c * ** on*ef fe» the acton, with the eteeption M «ny emergency shut
(Sown actwated from one at Wie 2B'ESO siatSons »y the observer.

Activation of critical valve iaSat<(HTS is perfoimtNl by several wo* groups wttfcin tno Ws: spread wuh ihe eweptiwv ot the 28
ECDsratSors whttsr«wWI»wrtvm^6ivar(vwievvftaol»erve5ali
fiowswek procealuj«s «re t»t*orrr*8 by we 1 aflowicg wow groups:

Jn**ttual actorv of SDV-001. 002. 003

Row Head Valves

Manual vatves on M M «juioment wwaa

W teotoion Vtfve in ihe LD15

X M valvei

Cias Vent VaWe (GVVJ on Horisan BOP

IBif? ' ' H i
Schiurntseraer Wefi Testers

SchktmlMfger Well Testers

Schisim&erger Well Tefflers

FMC Teehrtciart at umbtea! flee!

Venom ROV on O4000

CsmeiDn CdmrotS QrouO on Q-4000

Note: Ooefattori of JSM va(w»s can also m operated by trre Eme*pftee ROV or other vessels wtm R D V
»*MihilitvThat are within range.
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Attachment 14: Boarding Pressure vs. Flowrate Curves

Boarding Pressure vs. Liquid Rate
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spy MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown
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Boarding Temperature vs. Liquid Rate
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown
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Boarding Pressure vs. Liquid Rate
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Start-up, Flowback, and Shutdown
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Attachment 15: Sate Charts (Cause ind Eflect)

API14C
SAFETY ANALYSES

PUKCTWW E¥AUMT1OH CHART
<SAF6J

T DOHH VJO.VE1 CUME

swsws«SB¥isaf
HI B K M »M

| p
w SCT smr SOT aw |

HW KM MIH JtW M l -

^a^fe^'dsife-^ *•;

JH 44CRn»Hw3LiUH>)bA P
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MC252-1 Q4000 Containment Pfoeedun
Siart-up, Ftowback.and Shutdown
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A H H C
SAFETY AKALTOIS

FUNCTION EVALUATION CHART
JSA.F.E.)

BP M m * MLUTftn
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SPU MCJ62-1 Q4QTO Containment Proeadun
Start-up, Flowback, *nd Shutdown
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ATM4C
SAFETY ANALYSIS

FUttCIKHi EVAUJATOK CHART
ISAF.E.) I M I !•!«ii fig!

i n sw sot

S

teriotntr:

I au»m>oMrmn)(T»N

RSWfHW

S*Sffi I J i .1

JB»«C

I
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown
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ScHknlivpp
SAFETY SYSTEM PHILOSOPHY

Customer:

Rig: Q-4000
:MACONDO INTERVENTION

Update* 17 Noverrtber, 04

Job N° :

OftST STAGS
Welt parameter* (pressure, temperature and flaw rate*) are continuously
monitored by the following :-

A) COMPUTER ACQUISITION SYSTEM (OPTIONAL)
1) Real Smetfgittl/ analogue output of wdl parameters
2) Hi/Jo settings lor any wed parameters giving audible/visual alarm (manual reset)

B) MECHANICAL PRISSUREflrEMmERATURE RECORDERS
1) Fonboro pmrauratoiipBntirre recordw for wellhead
2) Barton press«f>afl8mperatufftrecixd«r for separatist

C) MANUAL !>RE«5URErrEMPERATURE M0MTORIN0
1} Manual or electronic for prestura at wellhead.
2) Dial pressure gauges/p««icn Hierniometers throughout the well test equipment

DURING WELL TEST OPERATIONS. THE WELL PARAMETERS ARE CONTINUOUSLY MONITORED
WITH CROSS CHECKS BETWEEN A. B AND C TO ENSURE ACCURACY.

SECOND STAGE
Emergency shut down system

A) OVERALL SYSTEM CONTROLLING FLOWHKAO ISOLATION VALVE
AND FLOWUNE ISOLATION VALVE ON THE CHOKE MANIFOLD
THIS SYSTEM IS ACTIVATED BY: •
1) Manual pud buttons.
2) Pneumatic nflte pilots,

THIRD STAGE
Pressure safety valves (P3V) venting to safe areas from tlw following points:

1) 2 PSVs located on tho separator and scruDber vessel* to al«w for pressure reHef.
2) 2 PSVs & PSE located on steam exhanger vessel to allow for pressure raSaf

In case of over prfiasunt of steam vessel*.
3) PSVs located on «urg« tanks to alto* for pressure relief.

T«» system is deigned ip pivwei torn any btock»9«ffuptur# in th»w*f tost train between
the r^jloof and burners

BP M»«*MJo Safl»JSAT API 14C Fan«»J!«ja_11 JmmWMl Pug* 4 <* 1S
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* * * * * * *

UNDESIRABLE EVENT

lOKFLOWSESHENr

LEAK

SAFETY
ANALYSIS
TABLE

CAUSE

DETERIORATION

RUPTURE

OF SAND KNOCKOUT
FA-1

DETECTABLE CONDITJOM
AT COMPONENT

OIL& GAS DETECTED
ATSURFACE

LOW PRESSURE

Updated: 07 June, 10

JobN':

PROTECTION
PRIMARY SECONDARY

_

ESD

PSL-101

NONE

ESD
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SPU MC252-1 Q4G00 Containment Procedure
Start-up, FJowback, and Shutdown

top

S&Mnlwpp

UH0E8MW8LS EVENT

mmm wsmm
leKFLOWSEOMEfJT

LEAK

SAFETY
ANALYSIS
TABLE

CAUSE

DETERIORATION

RUPTURE

COMPONENT:

SAND KSiOCKOUT

VESSEL
SKO-001

Ob! fcv i ABLE CCNDITtON
A? COMPONENT

OfLaGASDETECTE)
AT SURFACE

LOWPRES^fRE

Cixttoirm: j f t

Rig: O - t a X } ^ ' 1 ^

\im: MAC(»(DO (CTSRVEMTI

Up&t»d:Q7Jijna,10

JobM':

PROltCTION
PRIMARY SECOMDARY

ESD NONE

PSL-001 ESO

MOTE \: PSf < PSH MOT aEOUtREDON VE^EL gSH^IT.VtORKWSPREaaJlffi »S!TP

BP Monti SAJSATAPI MCfcssM!»aj1 *B«1lJ*P*»esHi
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Start-up, Fiowback, and Shutdown

bp

SAFETY
ANALYSIS
TABLE

COMPONENT:

FLOWL1NE DOWNSTREAM

OF SAND KNOCKOUT

FA-2

Custonwr:

VM:

UNO6SIRA3LE EV5MT DET
ATCOMPONENT

BKFLOWBBJMEMT
LEAK DETERIORATION

RUPTURE

OILS GAS DETECTED
AT SURFACE

LOW PRESSURE

ESD

PSU001

NONE

ESO

- _ " . • ' : : • • - ' ' :
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SPU MC252-1 Q4000 Containment Procedure
Start-up, FJowback, and Shutdown
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MMvpr

UNDESIRABLE EVENT

OVERPRESSURE

LEAK

vz§?B - - - -

SAFETY
WMALYSIS
TABLE

CAUSE

CHOKE FAILLE
ON CHOKE MANIFOLD

BUOCKED LINE

DETERIORATION

SUPTURE

FLOWLIKE DOWNSTREAM

OF CHOKE MANIFOLD

FA-3

AT COMPONENT

OILS.GAS DETECTED
AT SURFACE

LOWFRESSLfSe

WM: MACOSDO BVTERVENTiOM

UptJeted: 07 Jane, 19
PROTECTION

PRIMARY SECONDARY

FSHL-301

PSHL-3C3

ESO

BSD

NONE

ESD
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

bp

SAFETY
ANALYSIS
TABLE

liHDES&ABUE EVENT CAUSE

COMPONENT:

STEAM EXCHANGER
HBO-0600

DETECTABLE CQHOmON
AT COMPONENT

Customer:

: W4COWXJ1NTERVENTIOM

Updates: 07 June t o

JobN 1 :

PROTECTION
FRHWAHY SECONDARY

(UPSTREAM SECnOH)
BLOCKED OjrLET

BIOC3<EDLINE
DETERIMJAT1ON

RUPTURE
LEAK

HIGH PRESSURE

LOW PRESSURE
SHH.L -

PSH4BS0 E6D

HVOROCASBOMTUBE 1 m

LEAK

(DOHNSTREAH SECTK3N)
BLOCKED OUTLET

DETERIORATION
RUPTURE
AOClDBff

UGH PRESSURE

LOWPRESSJRE
PSH-03O)

-
STEAM SHELL

iEAK

COL SUPTURE

CETERIORATtON
RUPTURE
ACCJDEHT

LOW PRESSURE

PSH-O5CO

NONE
NOTE1

NONE

kMtfaiM! laid pipe fcr t taan Butt.
Nw*s far f»fcnn tnrwIHitatii U w pip* cowm.
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spy MC252-1 Q4000 Containment Procedure
Start-up, Fiowback, and Shutdown
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SAFETY
ANALYSIS
TABLE

COMPONENT:

STEAM CX CHANCES

Customer:

Rig:CM01)0

Updated 97 Jetw 10
UNDESIRABLE EVEKT CAUSE DETECTABLE CQNOMOM

ATCOHFQHEHT
FSOTSCTIOH

PMWARY SECONDARY

HYDROCARBON TUBE 10tc
OVEfiPRESSURE

LEAK

[UPSTREAM SECTION)
BLOCKS> CUTLET

DETERfOSATION
RUPTURE

LOWPf^SSURE
SHELL- HIGH PRESSURE

PSH-C50Q ESD

OVER PRESSURE

LEAK

BLO«EO OUTLET

DETERICB?ATK>N
RUPTLSE

HIGHPi^SSURE

LOW PRESSURE
SHELL- PSH-050G PSV-C500S

STEAM SHELL

LEAK

GCXL RUPTURE

OETERSORATiON
RLPTURE
ACCIL^IT

HIGH PRESSURE

LOW PRESSURE

PSH-0500 PS¥-O6QfW,O6(KB1 EK!

NONE
M0TE1

NONE

i: " : : / • : - . ' ' • ' . ' - . > > 1 :
. " ' . / - " • " : • : L • : ' •

:-; . I-1 ! i^Vil

bt«uiat«d h*rt p4jM tor sa«m S S M .
ttoutfer rvbirn eetMiamal*. Ust ptp#cov*r»,

BPMwm* S*_SATAPM
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Rowback, and Shutdown
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stun*

UMlEilfttflLE EVENT

INFLOW SEGMENT
UPSTREAM Vx

CVEBPRESSUSE

LEAK

5.4K FLOW ScfellEHT
DOWNSTREAM Vx

OVERPRESSURE

LEAK

SAFETY
ANALYSIS
TABLE

CHOKE FAILURE
ON SIEAM EXCHftMOER

BLOCKED UNE

OETEF^ATCON

RUPTURE

CHXEFAILURS
OH STEAM StCHAttQBJ

QETERE3RATIOJ

RUPH«E

COMPQHBIT:

OfSS>AMT0H
FAnt

OETECTABLSCOHOfflON
ATCOMPOKEKT

HCHPSESSURB

OILSGASeeECTED

LOWPRBSSISE

W6H PRESSURE

ATSORPACE
LOWFHESSimE

Upc*t«* C7Jim« 10 |
PAOrECTHM

F^OMUtV SSCOMJAflY

PSHL-301 ESD

PS4L-303 ESC
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spy MC252-1 Q4000 Containment Procedure
Startup, Flowback, and Shutdown
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ScMMBftUW

UNDESIRABLE EVfMT

6ASUNE
UPSTREAM u a a c M M a i

OVERPfiESSURE

LEW

UCUBUHS3

OVERPRESSURE

LEAK

SAFETY
ANALYSIS
TABLE

CAUSE

BLOCKED LINE

DETERIORATION

RUPTURE

BLOCKED LINE

DETERIORATION

RUPTURE

COMPONENT;

FLOWLiNitXJWHSTREAM

OF SEPARATOR
FA-S

DETECTABLE CONDITION
ATCOHPODEMT

H!SH PRESSURE

OILS GAS DETECTS)
AT SURFACE

LOW PRESSURE

HIGHPflKSJRg

OIL &QAS DETECTED
ATSUF8=«E

LCWFRESS^E

Customer: j W k

IWS! MKCMDO IMTEHV6NTIDS tjOfe N* :

Updated. 0?Juna,iD j
PKOTECTlOk

PSHU2Q2 gSD

PSK.-202 ESO
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

bp

•^•ffltePIS1 SAFETY
ANALYSIS
TABLE

UNDESIRABLE EVENT

OVERPRESSURE

UNDERPRESSURE

OVERFLOW

GASBLOWSY

LEAK

CAUSE

BLOCKED OUTLET

OUTFLOW EXCEEDS INFLOW

] NF LOW EXCEEDS OUTFLOW
LEVEL CONTROL FAILURE

LEVEL CONTROL FAILURE

DETERIORATION

COMPONENT:

SEPARATOR

FLOWUN6 SEGMENTS
MBIMOOO

DETECTABLE CONDITION
ATCOMPONENT

HiSK PRESSURE

LOW PRESSURE

HiQH LJQUiD LEVEL

LOW LIQUID LEVEL

LOW PRESSURE
AND SACK FLOW

tip
Customer i jWfi|>

«W: MACONDO WTSiVSNTWU

Updated: 07 June, 10

JobN":

iSfWTSCTSOK
PRIMARY SECONDARY

PSH-1000 PSV-1001, PSV-1002

PSL-1000 ESO

L&t-IOQQ ESD
WOTE1

LSL-1QG1 ESD
NOTE 2

PSL-1000 ESD

•::••*,-;•.-i- - * ' i v ^ : : ^ . : • r;^xi*zs
NOTE 1 : EQUiPMEBIT DOWNSTREAM CAN SSF6LY HAI@IE1.IQUD CA«R¥-CWER. SEPARATOR CONTINUOUSLY MANNED

KJRINSOPERATK3NS

NOTE 2 : SEPARATOR COKTNSJ«JS.V MAIWH) OURB^G OPERATtOKS

EP Kwmda 8»I»_SAT APS MC FOBm-BwS,! 1 Jimeia J * Ptss 1J of !9
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SPU MC252-1 Q40OO Containment Procedure
Start-up, Flowback, and Shutdown

Sdiniefpp

UNDESIRABLE EVENT

OVERPRESSURE

UNDERPRESSURE

OVERFLOW

GASBIOW-BV

LEAK

^m mm

SAFETY
ANALYSIS
TABLE

CAUSE

8L0CKBS OUTLET

OUTFLOW EXCEEDS !«R.OW

INFLOW EXCEEDS OUTFLOW
LEVEL CONTROL FAILURE

LEVEL COMTROL FAfLURS

E^TERIORATIOH

COMPONENT;

HP FLARE

MBP-1200
DETECTABLE CONDtTfON

ATCOWONENT

HiSH PRESSURE

LOWPRESSJRE

W^IUQUID LEVEL

LOW LIQUID LEVEL

LOW PRESSURE
AND BACK a O W

tip
CLBtorn*-: j W k

Rtg:Q-430O

W«t: MACOKDO HTKVSVTION

UpdaS<l;EI7Jun», 10
PROTECTKl

JobN*:

H
PBfMARY SECOUBSAfiY

PSH-12OD PSV-1200, PSV-12D1

PSL-1200 E5D

LS1-120C ESD
NOTE1

LSL-120Q ESD

Pa.-12CM ESD

NOTE 1 : KSUtfW&IT DOWNSTREAM CAN SAFEtYMANDLE LIQUID CARRY-OVER, SEPARATOR CONTKLJOUSLY MANNED
DUSKS OPERATIONS

NOTES: R^IPMSfTOOW^SEAMCANSAFeLYHANDLEGASRATESTHAT CAN BE WSCHM«JSB THROUGH LIQUiOOUTlET
SEWWTOR CONTMUOUSLYMAttNEO CORING OPEPATlOfiS

BPttMMi* SrtJAT AH MCFora»RwS.11*mtai* P w 14 «f 1*
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spy MC252-1 Q400O Containment Procedure
Start-up, Flowback, and Shutdown

bp

MMtfpr

UNDESIRABLE EVENT

OVERPRESSURE

LEAK

SAFETY
ANALYSIS
TABLE

CAUSE

BLOCKED DISCHARGE UNE

DETERIORATION
RUPTURE
ACQDENT

COMPONENT:

PUMPS
FLOWLiNE SEGMENTS

DETECTABLE COMEMTION
AT COMPONENT

HIGH PRESSURE

LraVPPEKURE
ANO BACKFUOW

Customer: J ^ * k

W«l: M«ONO0 INTERVENTiO«

Updatetf: 07 Jarse, tO

PROTECTION
PRIMARY SECONDARY

- —"

NOTE 1 NOTE 2

NONE NONE
NOTE1

NCTE1 PUMPlSCONriUOUSLYMAMNS}

SP MKSfiAs StftUSAT/W HC FiBn>-Rew3_11Jkm«iejita Paja te«f 19

Rev. 0 BP GoM Drilling, Completions & Interventions Confidential Work Product
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spy MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

TtMiMUlll'

JHDE3)RABLE EVENT

OVERPRESSURE

LEAK

SAFETY
ANALYSIS
TABLE

CALtSg

BLOCKED 0I3CHWGE UNE

COMPONENT:

PUMPS

JETHCTABLE CONDtHON
ATCOMPONEIT

HIGH PRESSURE

tOW PRESSURE
AM3BACKFLCW

Customer £ * * t

Rig 0-4000

PROTECTION
PRIMARY SECONDARY

NOTE1
NONE

NONE
MOTE1

NOTE 2

NONE

KOTE 1 ; PIMP IS CON T1MJOUSLV MWWEC

NOTES: PUWMA»IMJMttSCHM)G£P!%SSUREISLESSTHa4TMOFMMWOF0ISCHIV!6EP^IMa

Rev, 0 BP GoM Drilling, Completions 6t Interventions Confidential Work Product
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spy MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

bp

sciiintanw

UNDESIRABLE iVENT

OVERPRESSURE

OVERHEAT

FLAME FAILURE

LOWWATER LEVEL

LEAK

SAFETY
ANALYSIS
TABLE

CAUSE

SLOCKED OUTLET
SLOCKED LINE

TEMP CQNTROLER
FAILURE

AIR BLOWER
DfESELPUMP

PUMP FAILURE

DETERIORATION
RUPTURE

NOTE; 8Qil£ftSARECGNTiNUlDUSLYMANNED CURING QP£ft

COMPONENT:

STEAM BOILER

"VESSEL"

DETECTABLE CONDITION
AT COMPONENT

HIGH PRESSURE STEAM

TEMP. G AUGE EXC^OS
OPERATING TEMP.

SUDDEN DROP 1M TEMP.

LOSE OF STEAM

LOW PRESSURE
SHELL - HIGH PRESSURE

M1QHS.

Rig:Q-«»0
¥ « i ; MACONDO WTeRVBITIOri

Updated 07 June 10
PROTECT! 0

JO*N*:

i
PRIMARY SECONDARY

PSH-51G0,51O1,B102 PSV-6100, S101
PSH-6200,5201,5202 PSV-5200, SS1

TSH-SiOO ESD

BSL-5100 ESD

LSL-5100,5101 NONE

ISLS10C. 5102 ESD
PSH-5ia,5101,S182 ESD

Rev. 0 BP GoM Drilling, Completions & Interventions Confidential Work Product
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SPli MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

bp

Attachment 16: Landing String Specifications

FOR 1 WORXSTRINGS, LLC

Brig Ftp* P*rfuiMit» Cft«r»ct»rt«t;c» m

«*sgt:s

Mite P$* pfDfMrtci aicr^eulMKitaMdor! wifomi 0Oa«* «rtS»efeie».

6.525
0522

S.573

193.10C
1.941^00

trtonaf Prwsve capacity tpH)
Ceaa?« opart? g»Q

far H»w b*Md oe 87®t RSW s«r API.

iOKHW

£.521
0.4T0
5581

3O.3SQ

161,900
t^39.«0O

145,500
21.2?4

Prtralum

M I S
D.413

5.S8T

Sfi.754

15S.90C
1.«99,9DD

1I7,«O
18,91(1

Gross ses»»id 4f«a J^K body (ft i

Cn»s seckvud « t s ID jln»)

1O.O0e
31472
24 463
W.17Q

5.4S7
SJ.93t
24.4S3

T**»f$6, DM.) »^»
M«R.<rJr™1d«i«1*((KpTWqlJ,(^) 60,800

IKm i M n M vn FBI

AppnHMKelenglttOli

OHM nfvM9
tCemwcwn

WPip*

fimmtifitwm i-M*

B*^wrtlO«fiemw»A«tar»o*SS*HBWgti*«»(»«d
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

bp

8.500 X 5.500 6TM69 Tool Joint Wear

i
I

0>

13
g

BCL

180.000

160,000

140,000

120,000

100,000

60,000

60,000

40,000

20,000

t~~m—4i—•—i

" ' » — » • — *

i

_ _ _ _ _

t—•—-i

>•••• • •»—i

-li.. - .

I—m—i

>—•—<
i

1
( • f—» 1

- -i- - - - - - . .

r

i-

1 • — - t

!

*

1

1
\

8.S0 8.38 8.25 8.13

Toot Joint OD (In)

8.00 7.88 7.75

5.500 in tD GTM89

-80% 8-5/81* 0.S22 EU V-150 95% R8W Pipe

Rev. 0 BP GoM DriHing, Completions & Intarventions Confidential Work Product
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SPU MC2S2-1 Q4000 Containment Procedure
Start-up, Flowbaek, and Shutdown

bp

Torque Tension Curve: 6-5/8" 0.522 EU V-150 96% RBW Class Drill Pipe with ™
8.500 X 5.500 GTMS3 extreme™ Torque Tool Joint. Curve Based on Calculation
Method In API RP7G, Safely Factor =1.0

1,600,000 -

J 1,400,000 -

| 1,200,000 -

| 1,000,000 •
e
£ 800,090 •

'"3. 600,000 •

400,000 •

200,000 •

n .

C

BCL

i

A

\

/ - \

/ i \

>

\

• - - - — - —

„„—,.. —

\ !

\ |
! 50,000 100,000 150,000 200,000 250,000

Applied Torsiona! Load (ft-lbs)
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• m MC252-1 04003 Containment Procedure
Start-up, Fltwback, and Shutdown

Attachment 17; 04000 Contact Ust

RBV.O BP GoM Drilling, Complsiions i t Irrtervgntfona Confidential Work Product
2200-T2-DO-PR-41S4
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spy MC252-1 04000 Containment Proc#«fur»
start-up, FIcwbacK, and Shutdown

tip

Attachment 18: O4000 Shut Down R«|ulr«ni»rrts

4. frati MWM (mum $**?«*** {•

f

l n*a4Hfe W K O M I M N fptttnw mt T * H « W »-

MtoOMfiOWStKAr

S5E*iiir«iTfeiSjr f

M Ktpvmt. TW. B"" WSL. 0M M C m n l CWHT H H
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PRE PRODUCTION INSPECTION Q-4000
JUNE 13,2010

MMS
Troy Trosclair
Phil McLean

M
George Gray (BP)

Marvin Morrison (Consultant)
Carl Welch (BP Test)

Mike Ward (BP)

USCG
Ray Curreva

John Carpenter

1)400(1
Keith Shorts, Captain

Need Poly Flow, TSE over Flow head and have it function ESP. Complete

Need procedure No lifts over flow head (master valve is fail as is, wing is fail safe)
This is in procedures to have no lifting over pressurised lines. All additional lifting
will only ...be approved under a permit, to work system

Need procedure to Manually operate from slave panel the master valve in the event
of a leak in the swivel or drill pipe below the master. Manned operation (continuous
w/backup) Note: add to SAFE Chart It is possible to close the Master valve when
the panel is in ESP Mode. The position of the panel will also be optimized to
minimse risk of access in the event of an incident

Consider adding pump to reduce closure time on Master valve An additional pump
has been added to try and improve timing - this has not created a significant
improvement and we are looking to get an accumulator pack for this system to
improve timings.

Submit Instrument drawings on Slave Panel

SDV 001 closed in 6 sections from slave (verified), 9 sections from master
(verified)
Master Valve Timing only
Will close RIV (Ball valve on LP1S)
4 % minutes (work on sequence)



Add checks (redundant) on all chemical injection lines as outlined in flow schematic.
Thesehave been installed

Secure chicksan downstream of choke Pipe securing is in hand as we continue to
move ahead with relief line reconfiguration and walkways.

Lock open the block valve on the outlet of the heat exchanger HBG-600 This has
been locked open with plastic chain.

Relief valve on HBG 500 not routed (possible long term solution to route to 8" line
going overboard) If relief out of the top, need to protect exhaust systems from
contact. New layout for relief line is being worked to

Need TSE's or polyflow over heat exchange, SKO, choke manifold and have it
function ESP. These are complete

Need to LO valves on multi phase meter skid These have been done with chain

Oil lines, LP gas, HP line to boom needs to be secured with cable and braced
mechanically (make area off limits) This will be completed before we start
operations

Seetire relief lines overboard—will route the separator relief and P-tank relief
systems through dual 6 inch lines overboard above the escape capsules to a safe
location This is currently being completed

Finish raised walkways and place handrails These will be completed

Need insulated Blankets for protection on hammer unions and other fittings
associated with the steam piping systems. These are still pending

Need TSEs or polyflow over MeOH tanks and pumps and have it function ESD
These are in place at present

Need TSEs or Poly flow over Oil transfer pumps, need FSv on Discharge piping,
discharge piping needs to be rated * 1.5 times the max discharge pressure in order to
sac the PSH The transfer pumps viewed during the inspection will be replaced by
an electric driven .pump, .thatwill allow much greater burning capacity from the
tanks. We will ensure that check valves are in place on the outlet

LCV and LSL on same junction It was confirmed with the Canal Energy team that
these were two separate controls that shoulkd not suffer common moide failure

Need rubbing on Steam generators I believe these may have been given to you.



Need PSL on Steam Boilers and have it function shut off of Diesel fuel These will be
put in place

Need PSL on Separator and have it function ESP This have been reconfigured and
is in place. FSH setting on the Separator PSH10Q0 has been set at 800psi
Additionally The PSH 202 downstream of the has also been adjusted to 800 psi

Need to add PSL on piping for fire curtain system and have it function ESP This
has been done and has been tested.

Need procedure on the Slave panel near the flow head to ensure proper valve
arrangement prior to start up. These are being taped to panel and a_crosseheck on
status will be confirmed with the Driller

Procedure to describe the communications that will be in place to identify a leak in
the subsea junipers, (PT on gooseneck?) and relaying that information to the
Cameron Conex on the Q-4000 and subsequent action. These are being finalized
with the teams in Houston



MMS approval to flush lines to base oil-MC 252 Macondo #1 well Page 1 of 1

Herbst, Lars

From: Domangue, Bryan

Sent: Monday, June 14, 2010 9:19 PM

To: Herbst, Lars; Saucier, Michael

Subject: FW: MMS approval to flush lines to base ol!-MC 252 Macondo #1 well

Attachments: BP Macondo Safe_SAT API 14C Forms-Rev6.xls

From: Kirton, Bill [mailto:Bill.Kirton@bp.com]
Sent: Monday, June H , 2010 9:14 PM
To: Domangue, Bryan
Cc: Summers, Dawn; Formart, Paul; Gray, George E; Sixt, John E; Hoskins, Brian C; Richard, Lee (Contractor)
Subject: MMS approval to flush lines to base oil-MC 252 Macondo #1 well

Bryan,
BP will make sure that all items on the MMS Preproduction Inspection List for the Q-4000, dated June 13, 2010
will be complete, before the MC 252 Macondo well is flowed back to Q-4000 test spread.

Additionally, the Rev 6 Schlumberger Safe Chart is enclosed. By completing the above referenced list and
sending the Safe Chart, the MMS agrees to allow BP to flush the lines from the Q-4000 to the Horizon BOP stack
to base oil and close in the required valves as per procedure 4154. The steps executed will be through 2.3.3.12.

Please return your acceptance of this proposal.

« B P Macondo Safe_SAT API 14C Forms-Rev6.xls»
Thanks,
Bill Kirton
Team Leader Surface Engineering Q-4000

6/14/2010
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